We recently reported that a randomized controlled trial of a family-focused intervention for parentally bereaved youth predicted higher cortisol output 6 years later relative to a control group of bereaved youth (Luecken et al., Psychoneuroendocrinology 35, 785-789, 2010). The current study evaluated longitudinal mediators of the intervention effect on cortisol 6 years later. Parentally bereaved children (N=139; mean age, 11.4; SD=2.4; age range=8-16 years; male; 61 % Caucasian, 17 % Hispanic, 7 % African American, and 15 % other ethnicities) were randomly assigned to the 12-week preventive intervention (n=78) or a self-study control (n=61) condition. Six years later (mean age, 17.5; SD, 2.4), cortisol was sampled as youth participated in a parent-child conflict interaction task. Using four waves of data across the 6 years, longitudinal mediators of the program impact on cortisol were evaluated. Program-induced increases in positive parenting, decreases in child exposure to negative life events, and lower externalizing symptoms significantly mediated the intervention effect on cortisol 6 years later.
The death of a parent during childhood can have a lasting impact on the mental and physical health of affected youth. Among the approximately 2.5 million youth who experience the loss of a parent each year, the majority experience additional stressors and life changes, such as family relocation, decreased economic resources, increased home responsibilities, and less time with the surviving caregiver (Sandler et al. 1986; Social Security Administration 2000) . Given the stressors bereaved caregivers face, youth may also receive less support from the surviving caregiver. The constellation of changes increases children's short-term risk of depression, anxiety disorder, conduct problems, and impaired academic and social competence and lifespan risk of psychological disorder (Luecken 2008) .
The early death of a parent has also been linked to increased lifespan physical health problems (Luecken 2008; Luecken and Roubinov 2012) , potentially through its influence on the development of neuroendocrine systems. Although less studied than other forms of adversity, early parental loss can negatively impact functioning of the hypothalamic-pituitary-adrenal (HPA) axis, a primary pathway of the neuroendocrine system. The HPA axis is activated as a result of emotional and physical stress signals to the hypothalamus that lead to the release of the hormone cortisol from the adrenal glands. Cortisol participates in a variety of bodily changes including an increase in cardiovascular activity, lowering of sensory and attention thresholds, an increase in alertness, and consolidation of emotional memory.
Exposure to chronic stress has been shown to cumulatively dysregulate HPA responses to subsequent stress and affect brain and behavioral functioning in the process (Davies et al. 2007) . Neuroendocrine alterations associated with childhood adversity are complex, as both exaggerated and blunted forms of dysregulation have been found. However, both exaggerated and attenuated activity indicate potential pathology and heightened risk of a host of psychological and physical health disorders (Heim et al. 2000; McEwen 2002) . Furthermore, patterns of cortisol dysregulation linked to psychopathology in lower risk populations may be indicative of positive functioning in high-risk children. Cicchetti and Rogosch (2007) found that higher morning cortisol was associated with less-resilient functioning in nonmaltreated children but higher resilience among maltreated children. Studies specific to bereavement similarly suggest that early parental death can increase the risk of cortisol dysregulation. Children who lost a caregiver in the 11 September 2001 terrorist attack exhibited persistently higher basal cortisol levels 2 years later relative to nonbereaved children (Pfeffer et al. 2007 ). However, bereaved children with PTSD exhibited lower cortisol than bereaved children without a psychiatric disorder. Adults who experienced parental death during childhood had higher diurnal cortisol relative to nonbereaved comparison groups (Nicolson 2004) .
The evidence that childhood adversity can impact lifespan health is sufficiently strong that prominent researchers have called for focused attention to the development of interventions capable of mitigating the negative effects of adversity (e.g., Shonkoff et al. 2009 ). Randomized experimental studies offer a powerful way to assess the plasticity of the neuroendocrine system following childhood adversity. Recent studies offer preliminary evidence that interventions with high-risk children may prevent or reverse dysregulated patterns of cortisol output in the short (Brotman et al. 2007; Fisher et al. 2007 ) and long term . While the results of these trials are promising, little is known about the mechanisms by which adversity leads to cortisol alterations, or the most effective methods by which interventions might prevent or change those relations. An important step for intervention research is to advance understanding of the modifiable psychosocial determinants of adversity-induced changes to the HPA axis.
The current study examines potential pathways linking participation in the Family Bereavement Program (FBP), a randomized clinical trial of a brief intervention designed to prevent mental health problems among parentally bereaved children and adolescents, to cortisol activity in late adolescence/young adulthood. Although there are many agencies that provide services for bereaved children, the FBP is the only evidence-based intervention for parentally bereaved children with demonstrated long-term benefits for child mental health outcomes in a randomized experimental trial. The FBP is a group-based intervention that was designed to modify social environmental risk and protective factors at an early developmental period, positing effects on the development of problems and disorder at later developmental periods.
The FBP targeted multiple modifiable factors theorized to be causally related to youth mental health over time. Analyses of mediation are useful for testing hypotheses about how interventions such as the FBP work: if the theorized mediating variable causes the outcome variable, then an intervention that changes the mediating variable will subsequently change the outcome variable. The FBP successfully decreased caregiver depression and child exposure to stressful life events and increased positive parenting, child selfesteem, and some aspects of child coping skills (Hagan et al. 2012; Sandler et al. 2003; Sandler et al. 2010) . As reported in Luecken et al. (2010) , youth randomized to the FBP also exhibited higher total cortisol output across a parent-child conflict discussion task 6 years later relative to youth in the control condition.
The current study applies longitudinal path analysis to evaluate potential mediators of the FBP effect on cortisol. Three of the factors significantly improved by the FBP, positive parenting, exposure to negative life events, and caregiver depression, are the focus of analysis because prior studies suggest that each is particularly important to the development and ongoing functioning of the neuroendocrine system, particularly for children exposed to significant adversity. In addition, theoretical models commonly cite similar factors as having significant impact on developing neuroendocrine systems (e.g., Repetti et al. 2002; Luecken and Roubinov 2012) .
Promotion of positive parenting was a primary focus of the FBP. Positive parenting, characterized by warmth, acceptance, and effective discipline, has been consistently associated with better mental health outcomes in parentally bereaved youth (Kwok et al. 2005 ). Positive parent-child relationships are also associated with lower neuroendocrine stress response system functioning in bereaved youth (Hagan et al. 2011; Luecken 2000; Luecken and Appelhans 2006) . Grounded in cognitive-behavioral theory, FBP session activities were designed to teach skills such as expressing warmth and praise, active listening, communicating clear, consistent, and age-appropriate expectations for behavior, and planning family and one-on-one time with the child.
The death of a spouse is commonly associated with elevated depressive symptoms in the surviving spouse, and high levels of caregiver grief and/or depression negatively impact the mental health of bereaved youth (Lutzke et al. 1997) . Exposure to caregiver depression in childhood has also been associated with non-normative patterns of HPA axis functioning (Bouma et al. 2011; Wichers et al. 2008) . Prior studies have examined relations between parent depression and offspring cortisol activity in nonbereaved families, however, and it is not known if similar relations exist in the complicated context of bereavement. The FBP directly targeted caregiver mental health through caregiverfocused activities, such as positive reframing, increasing support-seeking, and self-care, as well as teaching ways to manage distress without overwhelming their children.
Finally, bereaved children typically face a number of stressors in the years following the death. Negative life events have been identified as a mediator of the impact of bereavement on child mental health problems (Thompson et al. 1998) . A number of studies have found that stressful environments in childhood are associated with dysregulated HPA activity in childhood and young adulthood (e.g., Lupien et al. 2009 ). The effects on the HPA axis of additional stressful events may be potentiated following childhood traumas (Bevans et al. 2008; Hagan et al. 2010) . The FBP included a focus on reducing exposure to negative life events by teaching caregivers skills for reducing controllable stressors and shielding children from stressors that were not preventable.
As shown in Fig. 1 , positive parenting, lower caregiver depression, and fewer negative life events across childhood and adolescence may cumulatively explain the intervention effect on cortisol output in late adolescence/young adulthood. However, intervention effects on these factors may also impact neuroendocrine functioning through beneficial effects on mental health. Estimates suggest that 10-21 % of bereaved children develop clinical levels of internalizing and/or externalizing disorder (Gersten et al. 1991) . Prospective studies have linked positive parenting, caregiver depression, and negative life events to mental health outcomes, particularly externalizing disorders, in bereaved youth (Thompson et al. 1998) . Because previous analyses found no relation of internalizing symptoms to cortisol output, we focus analyses on externalizing symptoms. A growing literature links externalizing problems to blunted HPA output and reactivity in non-bereaved (Alink et al. 2008; van Goozen et al. 2007 ) and bereaved youth . The majority of studies evaluate concurrent associations between externalizing problems and cortisol activity. The direction of effects has been mixed, with evidence that HPA alterations precede externalizing symptoms (e.g., Davies et al. 2007; O'Neal et al. 2010 ) and that chronic externalizing symptoms precede HPA alterations (e.g., Haltigan et al. 2011; Ruttle et al. 2011 ). The relation is most likely reciprocal across time, such that each influences the other (Shirtcliff et al. 2005) .
The current analyses evaluated a multiple linkage model of longitudinal mediation of the FBP effect on cortisol in late adolescence/young adulthood. We adopted a modelbuilding approach by evaluating paths from group assignment (FBP or control) to cortisol through each putative mediator (positive parenting, caregiver depression, and negative life events) and recent externalizing symptoms across four waves of data collection spanning 6 years. Based on theory and previous empirical findings, it was hypothesized that participation in the FBP would predict higher positive parenting, lower caregiver depression, and less child exposure to negative life events. These benefits were expected to predict lower externalizing symptoms, which would be associated with higher cortisol in the intervention group relative to the control group.
Methods

Participants
Recently bereaved families with at least one child in the age range of 8-16 years were recruited from the Phoenix, Arizona metropolitan area through community presentations and mail solicitation. The average time since parental death at the start of the intervention was 10 months (range, 3-28 months). The cause of death was illness (75 %), accident (15 %), or homicide/suicide (10 %). There were four assessment points: baseline (T0; prior to assignment to condition), 3 months post-baseline (T1), 14 months post-baseline (T2), and 6 years post-baseline (T3). Families were randomly assigned to either the group-based FBP intervention or a home-based self-study (control) condition. See Fig. 2 for a participant flowchart.
Salivary cortisol data were collected at the 6-year followup from a subsample of adolescents/young adults. To reduce the response burden for caregivers, a maximum of two offspring were randomly selected; this resulted in 19 youth Fig. 2 Flow of study participants from 16 families being ineligible. Youth were also ineligible if they reported less than three verbal contacts in the last month with the caregiver. Cortisol was collected from 139 youth in 106 families: 73 families sampled from one child only, and 33 families sampled from two children (mean age, 17.5; SD, 2.4; age range=14-23 years; 61 % Caucasian, 17 % Hispanic, 7 % African American, and 15 % other ethnicities; n=78 in the intervention group and n=61 in the control group; 81 males, 58 females).
Procedures
Intervention and Control Conditions Delivered to children, adolescents, and surviving caregivers in separate but concurrent groups that met for 12 weekly 2-h sessions, the FBP utilized cognitive and behavior change methods, such as modeling and role-playing to teach skills. Activities in the caregiver program focused on increasing the positive quality of the caregiver-child relationship, enhancing caregivers' use of effective discipline, decreasing caregiver mental health problems, and decreasing children's exposure to stressful events. The youth component focuses on improving the caregiver-child relationship, improving youth coping skills, and promoting adaptive beliefs about why negative events occur. In the literature control condition, three books related to grief were given to caregivers and youth across 3 months, along with outlines summarizing the main points. Complete details can be found in Ayers et al. (2010) .
Conflict Discussion Task At the 6-year follow-up home visit, adolescents/young adults participated in a conflict discussion task with their caregiver approximately 20 min after the interviewer's arrival at the home. The task was a 12-min videotaped behavioral observation interaction in which the adolescent/young adult and caregiver discussed current problems common to late adolescence and young adulthood (see Luecken et al. 2010 , for details).
Measures
Positive Parenting Consistent with the view that parenting is best captured by a multidimensional construct, positive parenting was assessed at T0, T1, and T2 using a composite of the standardized scores of multiple indicators including: the Acceptance subscale of the Child Report of Parental Behavior Inventory (CRPBI; Schaefer 1965; α=0.92), Rejection subscale of the CRPBI (Schaefer 1965; α=0.87 ), the caregiver-child Dyadic Routines Scale (Wolchik et al. 2000; α=0.74) , Stable Positive Events Scale (Sandler et al. 1991) , and a Sharing of Feelings Scale (Ayers et al. 1998; α=0.85) . Caregiver reports consisted of parallel versions of the four scales described above: Acceptance (α=0.91), Rejection (α=0.87), Dyadic Routines (α=0.76), and Stable Positive Events. In addition, we assessed how caregivers communicate with their children about stressful events with the Talk with Reassurance subscale of the Caregiver Expression of Emotion Questionnaire (Jones and Twohey 1998; α=0.74) . Caregiver and child reports of discipline were assessed using parallel forms of two scales: the Inconsistency of Discipline subscale of CRPBI (α=0.86, caregiver; α=0. 80, child) and an adaptation of the Parent Perception Inventory (Hazzard et al. 1983 ) to assess use of positive reinforcement (α=0.92, caregiver; α=0.91, child). Caregivers also completed an adaptation of the Discipline FollowThrough subscale of the Oregon Discipline Scale (Oregon Social Learning Center, unpublished data; α = 0.82). Twelve-minute videotaped dyadic discussions between caregiver and child were coded to reflect positive parenting (positive affective tone, back channeling, and head nods). Details of the validity of this measure of positive parenting can be found in Kwok et al. (2005) .
Caregiver Depression Caregiver depression was assessed at T0, T1, and T2 with the Beck Depression Inventory (Beck et al. 1996) .
Negative Life Events Experiences of negative events assessed at T0, T1, and T2 were used in the current analyses and were assessed by youth report using the 51-item Negative Life Events Scale (NLES), derived from the General Life Events Schedule for Children (Sandler et al. 1986 ) and the Parent Death Events List (Sandler and Guenther 1985) . Scores were calculated by summing the number of events in the month prior to the assessment. Evidence of validity for the NLES is provided in Tein et al. (2006) . Youth Externalizing Problems Baseline (T0) youth externalizing symptoms in the past 30 days were assessed with the Child Behavior Checklist (Achenbach 1991; α=0.87) . At T3, reports of externalizing symptoms in the past 30 days were assessed with the Young Adult Self Report (externalizing α= 0.88) for participants 14-18 years old, or the Young Adult Self Report (externalizing α=0.87) for participants over 18 (Achenbach 1991; 1997) . Because adolescents and young adults completed different scales, item response theory was used to conduct an equating transformation that put the scores on a common metric for the two scales.
Cortisol Sampling Salivary cortisol samples were collected at T3 from adolescents/young adults before, immediately after, and at 15 and 30 min after the conflict discussion task. Because the intervention effect was only significant for total output across the task, area under the curve with respect to ground (AUC g ), log-transformed to correct for deviations from normality, served as the primary dependent variable. Outlier analyses identified one participant with logtransformed AUC g >3 SD from the mean. Because examination of the data did not reveal a clear explanation for the elevated cortisol levels that would suggest removal from the dataset, winsorizing was used and the participant's AUC g was set to the next highest AUC g .
Data analysis
There are several tests for mediation, but common to each is a test of the effect of the intervention on the mediator, and a test of the relation of the mediator to the outcome adjusting for the effect of the intervention (MacKinnon et al. 2002) . The current analyses used Mplus 6.0 (Muthén and Muthén 2007) , which is capable of adjusting for data dependence associated with multiple children from one family. Although intraclass correlations (ICC) for cortisol were relatively low (0.17), ICC for positive parenting were high (0.55-0.72). Mplus uses full information maximum likelihood to manage missing data. T0 measures of positive parenting, caregiver depression, negative life events, and externalizing symptoms were control variables. Covariates included sex, age, income, and time of day. Age, time of day, and income were modeled with paths to AUC g only. Age was allowed to covary with T3 externalizing symptoms. Sex was modeled with paths to T3 externalizing symptoms and AUC g . Initially, each proposed mediators was evaluated separately, and then a final multiple-mediator model was evaluated.
Model fit was examined using comparative fit index (CFI), root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR), using criteria by Hu and Bentler (1999) to interpret fit indices. Although the evaluation of single-mediator models has been extensively researched, the methods do not easily extend to long-chain mediation models, such as the four-path model proposed here (Taylor et al. 2008) . Therefore, we evaluated mediation using a causal-steps approach, termed the joint significance test (MacKinnon et al. 2002) , which finds evidence for mediation if each of the individual paths in the model is statistically significant. The joint significance test is advantageous because it has good power and controls for type 1 error; however, it does not provide the means to construct confidence intervals for the estimate of the mediated effect. Table 1 presents zero-order correlations. Skewness and kurtosis of all variables fell within acceptable ranges. Participants were randomly assigned to study condition, and previous reports of the FBP found no evidence for a failure of randomization or of baseline group differences that could explain cortisol at T3. Chi-square and t tests found no group differences in gender, ethnicity, age, gender of deceased parent, cause of death, elapsed time since the death, baseline family income, hormonal contraceptive use, psychiatric medications, smoking status, or alcohol problems (all p values>0.19). On the day of testing, the groups did not differ in the time of day of testing, cigarettes smoked, exercise, caffeine, or time of last meal (all p values>0.68).
Results
Preliminary Group Comparisons
Attrition rates did not differ across intervention and control conditions (p=0.12). Attrition status did not predict baseline risk, participant age, ethnicity, gender, months since parental death or family income (all p values>0.14). The group by attrition interaction was not associated with baseline risk, age, ethnicity, gender, months since parental death, or income (all p values>0.36).
Primary Analyses
Positive Parenting We first evaluated paths linking positive parenting to T3 externalizing symptoms and cortisol. T0 externalizing symptoms was allowed to covary with T0 positive parenting. The model represented a good fit to the data, χ 2 (19)=14.5, p=0.75, CFI=1.0, RMSEA=0.0, (0.0, 0.054), SRMR=0.029, but the path from T2 positive parenting to cortisol was not significant (p=0.14). Consistent with the joint significance test for mediation, all other linkages in the hypothesized causal pathway were significant at p<0.05, and the path from group to cortisol was not significant (p=0.11). Participation in the FBP significantly predicted higher T1-positive parenting, which predicted higher T2 positive parenting, which predicted lower T3 externalizing symptoms, which predicted higher cortisol.
Caregiver Depression Evaluation of mediation by caregiver depression found an adequate model fit: χ 2 (16)=19.9, p=0. 22, CFI=0.97, RMSEA=0.042 (0.0, 0.094), SRMR=0.045. However, the path from T2 caregiver depression to cortisol was not significant (p=0.14), and the path from T2 caregiver depression to T3 externalizing symptoms was not significant (p=0.92). Therefore caregiver depression was not considered further as a mediator.
Negative Life Events Next, we evaluated child exposure to negative life events as a mediator of the intervention effect 1 Resampling methods such as the bias-corrected bootstrap are often recommended for multiple path analyses particularly for smaller sample sizes, however they may lead to inflated type I error (Taylor et al. 2008) and are not available for clustered data (e.g., children in families). Thus, these methods were not employed in the current analyses. on cortisol. For this model, T0 externalizing symptoms was allowed to covary with T0 negative life events. The model was a good fit: χ 2 (19)=19.4, p=0.43, CFI=0.997, RMSEA=0.013 (0.00, 0.076), SRMR=0.038, but the path from T2 negative life events to AUC g was not significant (p=0.95). Consistent with mediation, all other linkages in the hypothesized causal pathway were significant at p<0.05 and the path from group to cortisol was not significant (p=0.13). Participation in the FBP predicted lower T1 exposure to negative life events, which predicted lower T2 negative life events, which predicted lower T3 externalizing symptoms, which predicted higher cortisol.
Final Model A final multiple mediator model evaluating paths linking positive parenting and negative life events to externalizing symptoms and cortisol (see Fig. 3 ) represented a good fit: χ 2 (40)=33.8, p=0.74, CFI=1.0, RMSEA=0.00 (0.00, 0.044), SRMR=0.045. The paths from T2 negative life events (p=0.82) and T2 positive parenting (p=0.14) to AUC g were not significant. Consistent with mediation, all other linkages in the hypothesized causal pathway were significant at p<0.05, and the group effect on cortisol was not significant at p=0.12.
Discussion
Informed by a comprehensive, integrative model of processes of adaptation following parental death, the FBP targeted key factors involved in youth adaptation following parental death. The theoretically and empirically driven design of the intervention, use of a randomized controlled trial, and inclusion of multiple follow-ups spanning 6 years provide a powerful test of plausible pathways linking parental death to youth adaptation. The current study extends prior findings by evaluating pathways by which the program affected cortisol output 6 years later. Three contextual-level factors targeted by the program were hypothesized to mediate the FBP effect on youth cortisol output: positive parenting, caregiver depression, and exposure to negative life events. Support was found for two of the three putative mediators in the multiple linkage model. Relative to the control condition, participation in the FBP predicted increased positive parenting and lower child exposure to negative life events immediately after the intervention and at the 3-month follow-up. These benefits predicted lower externalizing symptoms at the 6-year follow-up, which were associated with higher cortisol. Reduced caregiver depression did not predict recent externalizing symptoms or cortisol output, and thus did not appear to mediate the program effect on cortisol. Our results suggest that impaired parenting and negative life events may impact cortisol via relations with mental health. Although others have linked parenting and negative events directly to cortisol, these factors are often measured concurrently with cortisol, either representing recent stress exposure or retrospective accounts of parenting and stress. There is a great deal of evidence implicating negative parenting behaviors and stressful conditions in the development and/or maintenance of behavior problems among youth. From the perspective of social learning theory, harsh parenting practices model maladaptive ways of approaching interpersonal interactions, leading to acting out behaviors (Schwartz et al. 1997) . Relatedly, cumulative exposure to negative events has been theorized to overwhelm the adaptive capacities of individuals, leading to problematic behavior patterns (Aseltine et al. 2000) . Growing evidence links externalizing symptoms to neuroendocrine activity, however, as reviewed earlier, cortisol alterations may precede or follow externalizing symptoms. We cannot determine with our data if cortisol alterations preceded externalizing symptoms, but the relations are likely reciprocal across time, such that externalizing symptoms influence HPA activity and HPA activity influences externalizing symptoms.
A few research programs have evaluated the potential for randomized experimental interventions to shed light on the nature of the effects of early adversity on neurobiological systems, finding program effects on different aspects of cortisol stress regulation, including effects on anticipatory cortisol prior to a social stressor (Brotman et al. 2007 ), diurnal cortisol patterns (Fisher et al. 2007) , total cortisol across a parent-child conflict discussion , and cortisol reactivity (O'Neal et al. 2010) . In combination, these studies are intriguing but leave open the question of which aspect of cortisol regulation is most responsive to intervention. Furthermore, the complex neuroendocrine consequences of adversity complicate efforts to predict or interpret intervention effects. In the current study, higher cortisol was associated with lower externalizing symptoms, suggesting that higher cortisol is representative of better adaptation.
The goal of studies like ours is to obtain information on the causal relations among theoretically supported variables for purposes of demonstrating long-term processes of adaptation. For prevention purposes, if a causal predictor of an outcome variable is identified, then interventions can be designed to change that causal predictor. Our results suggest that negative life events and positive parenting behaviors have substantial relations to child problem behaviors, which are associated with cortisol activity. Before drawing causal inferences, it is useful to consider possible confounders. For example, an unmeasured general parenting variable may be related to positive parenting behavior, and may represent the true causal relation. There may also be some general personality factor that predicts exposure to negative life events, positive parenting behaviors, and child behaviors in a way that could explain the results. However, the randomization of participants to conditions and the consistent relations among variables across four waves of data collection reduces the likelihood of alternative explanations or alternative missing confounder explanations of the results of the study.
There are limitations to the analyses. First, although the lack of a cortisol assessment prior to assignment to condition prevents evaluation of developmental changes in cortisol regulation across time, the randomized controlled design of the FBP is considered a "gold standard for establishing causation because randomization creates probabilistically equivalent treatment and control groups" (Mercer et al. 2007, p. 143) . We found no evidence of pre-intervention group differences that might explain intervention effects on cortisol. Further evidence to support a possible causal process is provided by our finding that longitudinal mediators significantly explain the group effect (e.g., Morgan and Winship 2007) . Second, externalizing symptoms were measured at the same time-point as cortisol. Because the measure reported symptoms in the 30 days prior to cortisol sampling, there is some evidence for temporal precedence, and it would not be appropriate to model cortisol as a predictor of externalizing symptoms. Nonetheless, other pathways (e.g., emotion regulation and social competence) may contribute to a better specified model. The sample size (n=139) was relatively small and does not allow evaluation of moderators or potentially high-risk subgroups. SEM models with small sample sizes can perform well with reliable measures (Iacobucci 2010) ; therefore, we used reliable, validated measures and limited the models to variables with strong empirical and theoretical support. We used the joint significance test in our analyses of a four-path mediated effect because simulation studies for the threepath mediated effect showed that it had the best balance of power and type 1 error rates (Taylor et al. 2008) . However, as methods for longitudinal mediation are further investigated, Bayesian or Monte Carlo methods may prove to be better tools for conducting significance tests of more complex indirect effects.
While advancing the investigation of the role of neuroendocrine functioning in psychopathology, prior research on interventions for at-risk children has not systematically examined the mechanisms by which the program influenced cortisol activity. The combination of a randomized experimental design and theoretically and empirically driven mediation analyses offers a promising way to (1) test theory of how early adversity affects biology, (2) identify how a prevention/intervention program achieves effects on neurobiological functioning, and (3) design cost-effective, targeted interventions. Given clear evidence that childhood adversity is an established risk factor for mental and physical health disorders, a better understanding of underlying mechanisms is critical for the development of effective interventions with at-risk families. Our results, notable for the use of a randomized controlled trial and examination of multiple linkage models, can be used to guide intervention re-design and advance theoretical understanding of processes that affect long-term adaptation of bereaved children. Our findings suggest that a focus on improving the child's relationship with the surviving caregiver and decreasing child exposure to negative life events may improve child mental health and, in combination, represent important pathways to minimize neuroendocrine alterations associated with childhood adversity.
